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© Optical disc recording apparatus. 



® An optical recording apparatus for recording de- 
sired information signals by an optical head on an 
optical disc (1), on which information signals may be 
optically recorded, is disclosed. The apparatus in- 
cludes a peak-holding circuit (40) for holding a peak 
value of reproduced RF signals from the optical 
head, a bottom-holding circuit (41) for holding a 



bottom value of the reproduced RF signals, and a 
decision circuit (43. 50) for deciding if the optical 
recording disc (1) is an unrecorded disc on the basis 
of the peak value from the peak-holding circuit (40) 
and the bottom value from the bottom-holding circuit 
(41). 
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BACKGROUND OF THE INVENTION 

This invention relates to an optical recording 
apparatus in which a recordable optical disc is 
used as the recording nnedium. More particularly, it 
relates to an optical disc recording apparatus which 
is provided with decision means for deciding if the 
optical disc attached to the optical disc recording 
apparatus is a pre-recorded optical disc, that Is a 
disk on which information signals have been re- 
corded, or an unrecorded disc. 

In the field of recording of information signals, 
a variety of disc-shaped recording media, such as 
optical discs or magneto-optical discs, utilizing op- 
tical or magneto-optical signal 
recording/reproducing methods, have been devel- 
oped and presented to the market. These disc- 
shaped recording media include read-only-memory 
(ROM) type recording media, such as compact 
discs (CDs), write-once type recording media, or 
which data writing may be made only once by the 
user, and oven/vrite type recording media, on which 
data overwriting may be made, such, as magneto- 
optical discs. 

With an optical disc recording/reproducing ap- 
paratus for writing or reading out data on or from 
an optical disc, such as the aforementioned write- 
once type disc or the overwrite type disc, the 
rotational speed of a spindle of a disc driving 
device adapted for rotating the optical disc is con- 
trolled for rotating the optical disc at a constant 
angular velocity or at a constant linear velocity. The 
optical disc rotated by the disc driving device is 
irradiated with a laser light from a semiconductor 
laser enclosed within the optical head, while the 
return laser light irradiated on and reflected back 
from the optical disc is detected by a photodetec- 
tor enclosed within the optical head for 
recording/reproducing the information on or from 
the optical disc. 

On the other hand, in order that the laser light 
radiated from the semiconductor laser may be cor- 
rectly converged on the signal recording surface of 
the disc and be able to follow the recording track 
formed on the optical disc in the correct manner, 
the optical head also performs focusing control and 
tracking control for the laser light on the basis of 
the detection output obtained upon detection of the 
return laser light from the optical disc by the 
photodetector. 

Meanwhile, with the optical disc recording ap- 
paratus In which the write-once type optical disc is 
used as the recording medium, if a pre-recorded 
optical disc is inadvertently attached to the optical 
disc recording apparatus for recording information 
signals thereon, without ascertaining in advance if 
the disc is an unrecorded disc or a pre-recorded 
disc, the result is that information signals are over- 



written on and destruct the pre-recorded informa- 
tion signals. 

Summary of the Invention 

5 

It is therefore an object of the present invention 
to provide an optical disc recording apparatus ca- 
pable of automatically determining if the optical 
disc attached to the optical disc recording appara- 

10 tus is an unrecorded disc or a pre-recorded disc. 

It is another object of the present invention to 
provide an optical disc recording apparatus adapt- 
ed for inhibiting recording of information signals on 
a pre-recorded optical disc which is inadvertently 
' 75 attached to the apparatus. 

The optical disc recording apparatus according 
to the present invention is an apparatus in which an 
optical disc, on which information signals can be 
recorded, is used as the recording medium. The 

20 optical disc recording apparatus includes a peak- 
holding circuit for holding the peak value of the 
reproduced RF signal, a bottom-holding circuit for 
holding the bottom value of the reproduced RF 
signal, and a decision circuit for deciding if the 

25 optical disc is or is not an unrecorded disc on the 
basis of the peak value from the peak-holding 
circuit and the bottom value from the bottom-hold- 
ing circuit. - 

Thus the optical disc recording apparatus is 
30 adapted for deciding if the attached optical disc is 
an unused disc on the basis of the peak value held 
in the peak-holding means and the bottom value 
held in the bottom-holding means. 

The above and other objects, features and ad- 
35 vantages of the present invention will become more 
apparent from reading the following preferred de- 
scription especially in conjunction with the accom- 
panying drawings. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an arrange- 
ment of an optical recording apparatus according 
to the present invention. 
^5 Fig. 2 is a waveform diagram showing the 

reproduced RF signals obtained from an unrecor- 
ded optical disc. 

Rg. 3 is a waveform diagram showing the 
reproduced RF signals obtained from a pre-re- 
50 corded optical disc. 

Detailed Description of Preferred Embodiments 

The present invention will be hereinafter ex- 
55 plained with reference to a preferred embodiment 
in which it is applied to an optica! recording ap- 
paratus making use of a write once type optical 
disc 1 as the recording medium. 
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With the present optical disc recording appara- 
tus, an optical disc -1 is rotationally driven under a 
rotational driving force of a spindle motor 3 for 
' * scanning a recording track on the disc 1 by a laser 
beam from an optical head 10 for optically record- 
ing digital data according to a predetermined data 
format. 

The optical recording medium, herein the write 
once type optical disc, may be formed of an or- 
ganic dye base material or a Te base metallic 
material. 

With the optical head 10 constituting the optical 
disc recording apparatus, a laser beam radiated 
from a laser diode 1 1 as a laser light source is 
collimated by a collimating lens 12 so as to be 
converged on the signai recording surface of the 
optical disc l by means of a beam splitter 13 and 
an objective lens 1 4. 

It is noted that when recording signals on the 
optical disc 1, the laser beam radiated from the 
laser diode 11 is modulated at the laser diode 11 
by information signals to be recorded on the optical 
disc 1 and. when reproducing the signals from the 
optical disc 1 . the laser beam becomes a dc laser 
beam having an output level lower than that for 
recording. 

The laser beam reflected back from the signal 
recording surface of the optical disc 1, that is the 
return laser beam, is reflected by beam splitter 13 
and thence transmitted by means of an imaging 
lens 15a and a cylindrical lens 15b to a 
photodetector 16 functioning as a tight receiving 
device. It is noted that the objective lens 14 may 
k^e moved by a biaxial driving unit, including driving 
coils 19 and 20. in a direction along the optical axis 
of the objective lens 14 and in a direction normal to 
the optical axis, that is along the radius of the 
optical disc 1. The photodetector 16 has a four- 
- segment light receiving sections, and light pickup 
signals from these light receiving section is sup- 
plied by means of an amplifier 17 to . a matrix 
circuit 18 where the sum and the difference of the 
light pickup signals are taken to produce repro- 
duced RF signals, focusing error signals, tracking 
error signals or push-pull signals, as output signals. 

The focusing error signals (FE signals) from 
the matrix circuit 18 are supplied by means of a 
phase compensation circuit 23 and a driving circuit 
24 to the driving coil 19 of the biaxial driving unit. 
By the interaction between the driving coil 19 and a 
magnet provided in opposition to the driving coil 
19, the objective lens 14 is moved in a direction 
along the optical axis, until the focusing error signal 
is reduced to zero, by way of performing focusing 
servo in a known manner. 

The tracking error signal (TE signal) from the 
matrix circuit 18 is supplied to the driving coil 20 of 
the biaxial driving unit by means of a gain switch- 
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ing circuit 25. phase compensation circuit 26 and a 
driving circuit 28. By the interaction between the 
driving coil 20 and a magnet provided in opposition 
to the driving coil 20. the objective lens 14 is 

5 moved in a direction orthogonal to the optical axis 
by way of performing tracking servo in a known 
manner. As the magnet facing the driving coil 20. 
the aforementioned magnet facing the driving coil 
19 may be employed. 

10 The gain switching circuit 25 is controlled by a 

control signal from a CPU 50 as later described for 
switching the tracking servo gain between a pre- 
recorded disc and an unrecorded disc. 

The reproduced RF signal from- the matrix cir- 

75 cuit 18 is the sum signal of the output signals from * 
the light receiving sections, and is transmitted to a 
phase comparator circuit 30. This phase compara- 
tor circuit may be constituted by a PLL. as an 
example, by means of which the phase of a refer- 

20 ence clock signal supplied by means of a terminal 
31. such as a 4.32 MHz clock signal, is compared 
with that of a clock signal obtained from the repro- 
duced RF signal of the data recorded on the optical 
disc 1 for performing phase locking of the PLL and 

25 thereby effecting rotational control of the spindle 
motor 35. Thus, should the data be previously 
recorded on the optical disc 1, the output of the 
phase comparator circuit 30 is selected by a switch 
33 controlled by a control circuit 50 by means of a 

30 phase compensation circuit 32 and is supplied to 
spindle motor 35 by way of a driving circuit 34 for 
achieving phase locking of the PLL and thereby 
effecting rotational control of the spindle motor 35. 
On the other hand, the push-pull signai or PP 

35 signal from the matrix circuit 1 8, which is produced 
by a groove wobbled along the radius of the optical 
disc, is supplied to a bandpass filter or BPF 36 
where the 22.5 kHz component, for example, is 
extracted from the push-pull signal and transmitted 

40 to a phase comparator 37. This phase comparator 
may be constituted, for example, by a PLL. in 
which the phase of a reference clock signal sup- 
plied via terminal 38, such as a 22.05 kHz signal, is 
compared with that of a clock signal derived from 

45 the aforementioned wobbled groove for achieving 
phase locking of the PLL for effecting rotational 
control of the spindle motor 35. Thus, should no 
data be previously recorded on the optical disc 1. 
the output of the phase comparator 37 is selected 

50 by the switch 33 by means of a phase compensa- 
tion circuit 39 and is supplied to the spindle motor 
35 by means of the driving circuit 34 for phase 
locking the PLL for effecting rotational control of 
the spindle motor 35. 

55 The reproduced RF signals from the matrix 

circuit 18 are supplied to a peak holding circuit 40 
and a bottom holding circuit 41. The peak holding 
circuit 40 holds a peak value P of the reproduced 
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RF signals, while the bottom holding circuit 41 
holds a bottom value B of the reproduced RF 
signal. The- peak value P of the reproduced RF 
signal is changed in level in a variable resistor 42 
so as to be supplied to a positive input terminal of 
a comparator 43. The bottom value of the repro- 
duced RF signal is supplied to a negative input 
terminal of the comparator 43. The results of com- 
parison from comparator 43 are supplied to the 
control circuit 50 constituted by. for example, a 
micro-computer. 

Rgs. 2 and 3 illustrate waveforms of the repro- 
duced RF signals in which data are recorded and 
are not recorded on the optical disc 1 . respectively. 

As shown in Rg. 2, the peak value Pq and the 
bottom value Bo of the reproduced RF signal ob- 
tained from an unrecorded optical disc are approxi- 
mately equal to each other. On the other hand, with 
the modulation factor equal to K. the bottom value 
Biof the reproduced RF signal obtained from the 
pre-recorded optical disc is not more than (1-K) 
times the peak value Pi. More concretely, the 
modulation factor K is set so as to be equal to 0.6 
or more, such that, as shown in Fig. 3, the bottom 
value Bi of the reproduced RF signal is 0.4 P^ or 
less. 

With this in mind, by judging whether or not 
the data are previously recorded on the optical disc 
1 on the basis of the peak value P held in the 
. peak-holding circuit 40 and the bottom value B 
held in the bottom-holding circuit 40, it becomes 
possible to prevent mistaken data writing on the 
pre-recorded optical disc 1 . 

Reverting to Rg. 1 , the peak value P from the 
peak-holding circuit 40 is decreased by variable 
resistor 42 to a value equal to (1-K) times or more, 
which value is then compared in comparator 43 
with the bottom value B. If the optical disc is the 
pre-recorded optical disc, (1-K)P<B. such that the 
output of the comparator 43 is at a high level (H 
level). Conversely, if the optical disc is the unrecor- 
ded optical disc, {1-K)P<B. such that the output of 
comparator 43 is at a low level (L level). More 
concretely, with the modulation factor K equal to 
0.6, as above, the peak value P is multiplied by 0.6 
at the variable resistor 42 for more sufficient judg- 
ment allowance. This value (0.6P) Is then com- 
pared at comparator 43 with the bottom value B. 
With the pre-recorded optical disc. 0.6P<B. such 
that the output of the comparator 43 is at the H 
level. Conversely, with the unrecorded optical disc, 
0.6P<B. such that the output of the comparator 43 
is at the L level. 

Thus, in recording desired information signals 
on the optical disc 1, if the output of the compara- 
tor 43 is at an H level, the control circuit 50 
adjudges the disc 1 to be a pre-recorded optical 
disc or a reproduce-only compact disc, for exam- 



ple, and inhibits data writing, while giving a warning 
to the user by. for example, a corresponding dis- 
play. The control circuit 50 also controls the switch 
33 to select the output of the phase compensation 
5 circuit 32. On the other band, if the output of the 
comparator 43 is at a low level, the control circuit 
50 adjudges the optical disc 1 to be an unrecorded 
optical disc and permits data writing. The control 
circuit 50 also performs commutation control to 

TO cause the switch 33 to select the output of the 
phase compensation circuit 39, while controlling 
the gain of the gain switching circuit 25 of the 
tracking servo system and controlling the operation 
of the laser diode 11. 

15 In this manner, it is first determined, at the time 

of data recording, on the basis of the peak value P 
held in the peak-holding circuit 40 and the bottom 
value B held in the bottom-holding circuit 41, 
whether or not the optical disc 1 attached to the 

.20 optical disc recording apparatus is the pre-record- 
ed optical disc, and a control operation is so per- 
formed that no data is recorded on the pre-re- 
corded optical disc, thereby preventing dual data 
recording or overwriting on the mistakenly attached 

25 pre-recorded optical disc. 

It is to be noted that the present invention is 
not limited to the above described embodiment, 
but may be readily applied to a magneto-optical 
disc recording/reproducing apparatus making use 

30 of, for example, an overwrite type magneto-optical 
disc as the recording medium. In this case, in 
distinction from the above described optical disc 
recording apparatus, data recording is not inhibited, 
but the user is apprised of the effect that the disc 

35 is a pre-recorded magneto-optical disk, such as by 
a corresponding display, and data writing is ini- 
tiated when the user performs the operation for 
data recording. 

The damping factor or the decreasing factor at 

40 the variable resistor 42 of the optical disc recording 
apparatus is not limited to 0.6, as in the above 
described embodiment, but may be (1-K) or higher. 
For example, if the modulation factor K is 0.6 or 
more as in a compact disc, for example, the de- 

45 creasing factor at the variable resistor 42 is set so 
as to be equal to 0.4 or 

Claims 

50 1. An optical disc recording apparatus employing 
a recordable optical disc (1) comprising 

peak-holding means (40) for holding a 
peak value of RF reproducing signals. 

bottom-holding means (41) for holding a 
55 bottom value of reproduced RF signals, and 

decision means (43, 50) for deciding, on 
the basis of said peak value from said peak- 
holding means (40) and said bottom value from 
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said bottom-holding means (41), whether or 
not the optical disc 1 is an unrecorded disc. 

• 2. The optical recording apparatus according to 

claim 1 further comprising rotational driving 5 
means (30-39) for rotationally driving the op- 
tical disc (1). said rotational driving means (30-* 
39) being controlled on the basis of the results 
of decision from said decision means (43. 50). 

10 

3. The optical recording apparatus according to 
claim 2. wherein said rotational driving means • 
(30-39) comprises first rotational driving con- 
trolling means (30-32) controlling rotational 
driving of said optical disc (1) on the basis of is 
clock signals derived from said reproduced RF 
signals, and second rotational driving control- 
ling means (36-39) for controlling rotational 
driving of said optical disc (1) on the basis of 
clock signals obtained upon detection of the 20 
disc type. 

4. The optical disc recording apparatus according 
to. claim 3 further comprising switching means 

(33) for selectively switching between said first 25 
rotational driving controlling means (30-32) and 
said second rotational driving controlling 
means (36-39) on the basis of output signals 
from said decision means (43, 50). 

30 

5. The optical disc recording apparatus according 
to anyone of claims 1 to 4 further comprising 
tracking controlling means (20, 25. 26, 28) for 
controlling the movement along the radius of 

the optical disc (1) of the light beam used for 35 
recording or reproducing information signals 
on or from said optical disc (1). the gain of 
said tracking controlling means being con- 
trolled on the basis of the output signals from 
said decision means. 40 
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® Optical disc recording apparatus. 



@ An optical recording apparatus for recording de- 
sired information signals by an optical head on an 
optical disc (1), on which information signals may be 
optically recorded, is disclosed. The apparatus in- 
cludes a peak-holding circuit (40) for holding a peak 
value of reproduced RF signals froin the optical 
head, a bottom-holding circuit (41) for holding a 



bottom value of the reproduced RF signals, and a 
decision circuit (43, 50) for deciding if the optical 
recording disc (1) is an unrecorded disc on the basis 
of the peak value from the peak-holding circuit (40) 
and the bottom value from the bottom-holding circuit 
(41). 
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